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(57) ABSTRACT 

An improved electronic toll collection system having tWo 
lane-based antennas per laneWay. The antennas include an 
overhead antenna and a side mount antenna. The side mount 
antenna is disposed so as to communicate especially With 
license plate transponders. The tWo antennas are coupled to 
a transaction processing system for conducting toll transac 
tion communications With a vehicle-mounted transponder 
through one of the tWo antennas. 
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ELECTRONIC TOLL COLLECTION SYSTEM 

FIELD OF THE INVENTION 

[0001] The present invention relates to radio frequency 
(RF) electronic toll collection. 

BACKGROUND OF THE INVENTION 

[0002] Electronic toll collection systems conduct toll 
transactions electronically using RF communications 
betWeen a vehicle-mounted transponder (a “tag”) and a 
stationary toll plaZa transceiver (a “reader”). An example of 
an electronic toll collection system is described in US. Pat. 
No. 6,661,352 issued Dec. 9, 2003 to Tiemay et al., and 
oWned in common With the present application, the contents 
of Which are hereby incorporated by reference. Typical 
electronic toll collection systems provide for toll plaZas 
having reader antennas located above the toll road mounted 
on an overhead gantry or other support structure. The 
overhead antennas are directional and are intended to com 
municate With transponders or tags passing beneath them on 
the toll road. 

[0003] A vehicular transponder or tag is typically one of 
tWo types: a Windshield transponder or a license plate 
transponder. The Windshield transponder is mounted to the 
interior or exterior of the Windshield and is particularly Well 
adapted to communicate With an overhead antenna. Due to 
its location, the Windshield transponder usually enjoys a 
clear RF transmission path to an overhead gantry. 

[0004] For various reasons, a vehicle may be equipped 
With a license plate transponder instead of a Windshield 
transponder. The license plate transponder is less Well 
adapted for communications With an overhead gantry than 
the Windshield transponder. The license plate transponder 
suffers from the dB loss associated With being mounted 
loWer on the vehicle, i.e. further from the overhead antenna. 
In addition, the license plate transponder may encounter 
multipath problems due to re?ections off of the road surface. 
These multipath problems can result in signal cancellation at 
certain mounting heights 

[0005] Accordingly, it Would be advantageous to provide 
for an improved electronic toll collection system or method 
of operating such a system. 

SUMMARY OF THE INVENTION 

[0006] The present invention provides an improved elec 
tronic toll collection system. The system provides tWo 
lane-based antennas per laneWay. The antennas include an 
overhead antenna and a side mount antenna. The side mount 
antenna is disposed so as to communicate With license plate 
transponders. The tWo antennas are coupled to a transaction 
processing system for conducting toll transaction commu 
nications With a vehicle-mounted transponder through one 
of the tWo antennas. 

[0007] In one aspect, the present invention provides a 
system for electronic toll collection in connection With a 
vehicle having a transponder, the vehicle travelling in a 
laneWay. The system includes a ?rst antenna for transmitting 
a ?rst signal to the transponder and for receiving a response 
signal from the transponder and being disposed above the 
laneWay, and a second antenna for transmitting a second 
signal to the transponder and for receiving the response 
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signal from the transponder and being disposed at a side of 
the laneWay. The system also includes a transaction proces 
sor coupled to the ?rst antenna and to the second antenna for 
controlling generation of the ?rst signal and the second 
signal and for processing the response signal received from 
the ?rst antenna or from the second antenna. 

[0008] In another aspect, the present invention provides a 
reader for use in a toll plaZa for obtaining toll payment from 
a vehicle travelling in a laneWay, the vehicle having a 
transponder. The reader includes a ?rst lane-based antenna 
positioned overhead of the laneWay and having a beam path 
directed substantially doWnWards toWards the laneWay, and 
a second lane-based antenna positioned at a side of the 
laneWay and having a beam path directed substantially 
transverse to the laneWay. The reader also includes a trans 
action processing system coupled to the ?rst lane-based 
antenna and coupled to the second lane-based antenna and 
including a transceiver for exciting the antennas to induce 
propagation of an output signal and for receiving response 
signals from the transponder through at least one of the 
antennas, and Wherein the transaction processing system 
performs toll transaction processing. 

[0009] In another aspect, the present invention provides a 
method for communicating With a vehicle-mounted tran 
sponder in an electronic toll collection system using a 
prede?ned communications protocol, the electronic toll col 
lection system including a transaction processing system 
and, for a laneWay in a toll plaZa, an overhead antenna and 
a side mount antenna, the side mount antenna being disposed 
at a side of the laneWay, the overhead antenna and the side 
mount antenna being coupled to the transaction processing 
system. The method includes steps of propagating a ?rst 
signal using the overhead antenna, and, if the overhead 
antenna receives a response signal from the transponder, 
then conducting a transaction process in accordance With the 
prede?ned communications protocol using the overhead 
antenna. It also includes steps of propagating a second signal 
using the side mount antenna, and, if the side mount antenna 
receives a response signal from the transponder, then con 
ducting the transaction process in accordance With the 
prede?ned communications protocol using the side mount 
antenna. 

[0010] Other aspects and features of the present invention 
Will be apparent to those of ordinary skill in the art from a 
revieW of the folloWing detailed description When consid 
ered in conjunction With the draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] Reference Will noW be made, by Way of example, 
to the accompanying draWings Which shoW an embodiment 
of the present invention, and in Which: 

[0012] FIG. 1 diagrammatically shoWs a multi-lane road 
Way containing a toll plaZa; 

[0013] FIG. 2 diagrammatically shoWs a top vieW of one 
of the lanes of the toll plaZa shoWn in FIG. 1; 

[0014] FIG. 3 diagrammatically shoWs a side vieW of one 
of the lanes of the toll plaZa shoWn in FIG. 1; 

[0015] FIG. 4 shoWs, in ?owchart form, a method of 
establishing communications With a vehicle transponder; 
and 
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[0016] FIG. 5 diagrammatically shows a front vieW of one 
of the lanes of the toll plaZa shown in FIG. 1. 

[0017] Similar reference numerals are used in different 
?gures to denote similar components. 

DESCRIPTION OF SPECIFIC EMBODIMENTS 

[0018] Reference is ?rst made to FIG. 1, Which shoWs a 
multi-lane roadWay 11 containing a toll plaZa 10. As indi 
cated in FIG. 1, traf?c ?oW for the multi-lane roadWay 11 is 
from left to right in the diagram. Vehicles entering the 
Widened portion of the multi-lane roadWay 11 proceed to the 
toll plaZa 10, Wherein the vehicle is required to pay a toll 
before exiting the toll plaZa 10. 

[0019] It Will be understood that, as described in US. Pat. 
No. 6,661,352, the toll plaZa 10 may incorporate a Wide area 
communications Zone prior to the lane-based communica 
tions Zone described beloW. 

[0020] The toll plaZa 10 includes a set of individual lanes 
12a, 12b, . . . 12n separated by islands 14. Each individual 
lane 12 may have an associated barrier 16, such as a 
pivotable arm barrier to prevent drivers from proceeding 
through the toll plaZa 10 prior to payment of the toll. It Will 
be understood that the toll plaZa 10 may have an additional 
or alternative indicator, such as a traf?c light, to inform 
drivers as to Whether or not they are entitled to proceed 
through the toll plaZa 10. Each individual lane 12 may also 
have an associated toll booth 18 located on an adjacent 
island 14, Which may be manned by personnel to conduct 
cash transactions With drivers for payment of the requisite 
toll. 

[0021] In conjunction With FIG. 1, reference is made to 
FIGS. 2, 3 and 5 Which diagrammatically shoW a top vieW, 
a side vieW and a front vieW, respectively, of one of the lanes 
12 of the toll plaZa 10 shoWn in FIG. 1. 

[0022] The toll plaZa 10 implements an electronic toll 
collection system 50 in Which individual vehicles are 
equipped With a transponder that communicates With a 
reader at the toll plaZa 10 in order to conduct a toll 
transaction. The electronic toll collection system 50 includes 
an overhead antenna 20 associated With each individual lane 
12. Each overhead antenna 20 may be mounted to an 
overhead gantry or other support structure and is directed 
substantially doWnWards into its associated laneWay. Each 
overhead antenna 20 is directional and has a beam path 
de?ning a capture Zone 22 in the individual lane 12. The 
capture Zone 22 of the overhead antenna 20 is substantially 
con?ned to its associated individual lane 12 so as not to 
receive communications from transponders in adjacent 
laneWays. 

[0023] The overhead antenna 20 is coupled to a trans 
ceiver 30, Which excites the antenna 20 With electrical 
signals so as to induce propagation of an RF signal in the 
associated capture Zone 22. The antenna 20 receives incom 
ing RF signals, Which are input to the transceiver 30. The 
incoming RF signals include transmissions from any active 
transponders Within the capture Zone 22. It Will be appreci 
ated that the electronic toll collection system 50 may be 
based upon one or more pre-de?ned communications pro 
tocols and may involve the use of active or backscatter 
transponders. 
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[0024] A vehicular transponder is typically one of tWo 
types: a Windshield mounted transponder (WMT) 38 (FIG. 
5) or a license plate transponder (LPT) 40 (FIG. 5). The 
WMT 38 is mounted to the interior or exterior of the 
Windshield and is particularly Well adapted to communicate 
With the overhead antenna 20. Due to its location, the WMT 
usually enjoys a clear RF transmission path to an overhead 
gantry. 

[0025] For various reasons, a particular vehicle may use 
an LPT 40 instead of a WMT 38. For example, circum 
stances in Which an LPT 40 may be used include Where a 
Windshield is metaliZed, Which may interfere With proper 
operation of a WMT 38. In addition, certain vehicles have 
overhanging materials that obscure the path betWeen an 
overhead gantry and the vehicle Windshield, such as a car 
carrier truck. In these and other cases a vehicle may be 
equipped With an LPT 40. 

[0026] The LPT 40 is less Well adapted for communica 
tions With an overhead gantry than the WMT 38. The LPT 
40 suffers from the dB loss associated With being mounted 
loWer on the vehicle, i.e. further from the overhead antenna 
20. In addition, the LPT 40 may encounter multipath prob 
lems due to re?ections off of the laneWay surface. These 
multipath problems can result in signal cancellation at 
certain mounting heights. 

[0027] In accordance With the present invention, the elec 
tronic toll collection system 50 further includes a side mount 
antenna 24. The side mount antenna 24 is a lane-based 
antenna located at one side of the individual lane 12. The 
side mount antenna 24 may be mounted to a post or other 
support structure and is directed substantially transverse to 
its associated lane 12 and someWhat doWnWards into its 
associated lane 12. The side mount antenna 24 is directional 
and has a beam path de?ning a capture Zone 26 in the 
individual lane 12. The capture Zone 26 of the side mount 
antenna 24 is substantially con?ned to its associated indi 
vidual lane 12 so as not to receive communications from 
transponders in adjacent laneWays. 

[0028] The side mount antenna 24 is positioned and 
directed so as to de?ne the capture Zone 26 such that it 
includes the license plate mounting areas of most vehicles 
but excludes the Windshield area of most vehicles, as shoWn 
best in FIG. 5. Accordingly, in one embodiment, the capture 
Zone 26 of the side mount antenna 24 spans substantially the 
Width of the laneWay and includes a volume approximately 
tWo to four feet high at the center point of the lane 12. The 
side mount antenna 24 may be mounted approximately three 
to ?ve feet above the individual lane 12, With its beam path 
directed substantially across the lane 12 and inclined doWn 
Wards at a shalloW angle. The side mount antenna 24 may 
also be directed someWhat toWards oncoming vehicles, i.e. 
against the How of traf?c, so as to be directed toWards front 
mounted LPTs 40, as shoWn best in FIGS. 2 and 3. 

[0029] The side mount antenna 24 is coupled to the 
transceiver 30. In one embodiment, the transceiver 30 com 
prises tWo separate transceivers: one for the overhead 
antenna 20 and one for the side mount antenna 24; hoWever, 
in another embodiment, the transceiver 30 comprises a 
single transceiver coupled to both the antennas 20, 24. In one 
embodiment, the transceiver 30 includes a signal output 
port, Which is coupled to the antennas 20, 24 through a 
splitter 32. In this embodiment, the antennas 32 each receive 
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the same signal. In another embodiment, the antennas 20, 24 
are coupled to the signal output port through a switch, 
Wherein the sWitch operates in response to control signals 
from the transceiver to control Which antenna 20, 24 is 
actively coupled to the transceiver 30. In yet another 
embodiment, the transceiver includes a separate output port 
for each antenna 20, 24. It Will be understood that some 
additional ampli?cation or attenuation may be used at vari 
ous points in the circuit betWeen the transceiver 30 and the 
antennas 20, 24 to modify a pre-existing single antenna 
system to create an embodiment according to the present 
invention. 

[0030] In the embodiments of the present invention 
described beloW, the side mount antenna 24 and its capture 
Zone 26 are located doWnstream from the overhead antenna 

20 and its capture Zone 22; hoWever, it Will be understood 
that in other embodiments, the side mount antenna 24 and its 
capture Zone 26 may be located upstream from the overhead 
antenna 20 and its capture Zone 22. 

[0031] In systems having only the overhead antenna 20, 
the transceiver 30 ensures that once a transponder is iden 
ti?ed and a transaction is processed that any subsequent 
communications from the same transponder are ignored, so 
that multiple transactions do not occur. In the present 
embodiment, the transceiver 30 initially receives transpon 
der communications in the capture Zone 22 for the overhead 
antenna 20. If a transponder transaction occurs in this Zone, 
then any subsequent attempts by the transponder to re 
communicate are ignored. This includes attempts to com 
municate once the transponder is located in the capture Zone 
26 for the side mount antenna 24. Accordingly, the tWo 
captures Zones 22, 26 Will not result in duplicate sequential 
transactions. 

[0032] In addition to preventing duplicate sequential 
transactions the electronic toll collection system 50 may 
address the issue of simultaneous communications. This 
issue could arise Where a transponder in the individual lane 
12 sends a communication that is picked up by both the 
overhead antenna 20 and the side mount antenna 24. In one 
embodiment, this is resolved by ensuring that the respective 
capture Zones 22, 26 do not overlap. Without overlap, the 
transponder cannot be located in both Zones 22, 26 at the 
same time, so it cannot communicate With both antennas 20, 
24 at the same time. Prevention of capture Zone overlap may 
be achieved through controlling the mounting position of the 
antennas 20, 24, controlling the directionality of the anten 
nas 20, 24 or controlling the poWer of the antenna trans 
missions. 

[0033] In another embodiment, the capture Zones 22, 26 
have some amount of overlap and the electronic toll collec 
tion system 50 prevents any collisions. In one embodiment, 
the system 50 prevents collisions in the overlap area through 
frequency multiplexing the communications signals. The 
electronic toll collection system 50 may provide more than 
one channel/ frequency for communications betWeen readers 
and transponders; in some embodiments four or more chan 
nels. Adjacent lanes may employ different channels to avoid 
cross-talk. Accordingly, in one embodiment, the overhead 
antenna 20 and the side-mount antenna 24 are tuned to 
different frequencies and/or may be driven by driving sig 
nals having different frequencies. 

Apr. 6, 2006 

[0034] In yet another embodiment, the system 50 avoids 
collisions in the overlapped Zones through time-division 
multiplexing. In this embodiment, only one antenna 20, 24 
operates at a time. 

[0035] Those of ordinary skill in the art Will appreciate 
that there may be other variations for avoiding collisions or 
simultaneous communications. 

[0036] In another embodiment, the electronic toll collec 
tion system 50 includes a vehicle sensor 28. The vehicle 
sensor 28 is a sensor designed and located to sense the 
presence of a vehicle in the individual lane 12. The vehicle 
sensor 28 may be disposed to sense When a vehicle enters the 
beginning of the capture Zone 26 for the side mount antenna 
24. Accordingly, if no transaction has been conducted for a 
vehicle and the vehicle sensor 28 indicates that the vehicle 
has passed through the capture Zone 22 for the overhead 
antenna 22, then in response to signals from the vehicle 
sensor 28 the system 50 may discontinue using the overhead 
antenna 20 and may begin using the side mount antenna 24. 
Therefore, the vehicle sensor 28 may be incorporated into a 
time-division multiplexing scheme for establishing commu 
nications With a transponder. If a vehicle transponder is 
successfully read by the overhead antenna 22 then the 
vehicle sensor 28 signal may be ignored by the system 50 
and the side mount antenna 24 may not be activated. 

[0037] In one embodiment, the vehicle sensor 28 com 
prises an infrared sensor. The infrared sensor projects a 
beam across the laneWay 12 and senses if the beam is 
interrupted by the presence of a vehicle. The infrared sensor 
may be mounted to the toll booth 18, to a post, or any other 
suitable structure for ?xing it in position. 

[0038] The vehicle sensor 28 may comprise any other 
sensor for establishing the position of a vehicle, including 
magnetic sensors, pressure plates, and digital cameras. 
Those of ordinary skill in the art Will appreciate the range of 
devices that may be used for this purpose. 

[0039] It Will be understood that the system 50 may 
employ more than one vehicle sensor 28 to sense the 
position of a vehicle. Additional vehicle sensors may be 
located, for example, prior to the capture Zone 22 for the 
overhead antenna 22 to trigger operation of the overhead 
antenna 22. 

[0040] Together With FIG. 3, reference is noW made to 
FIG. 4, Which shoWs, in ?owchart form, a method 100 of 
establishing communications With a vehicle transponder. 
The method 100 is based upon a system employing active 
transponders operating in accordance With a prede?ned 
communications protocol Whereby the transponder broad 
casts a response signal containing transponder information 
in response to a trigger signal sent by the transceiver. It Will 
be understood that the present invention is applicable to 
other systems employing other protocols, including back 
scatter systems and systems Wherein a polling message is 
broadcast by a reader. The method 100 is further based upon 
an embodiment of the electronic toll collection system 50 
using the vehicle sensor 28 to deactivate the overhead 
antenna 20 and activate the side mount antenna 24. Those of 
ordinary skill in the art Will appreciate that various modi? 
cations or variations to the method 100 may be made to 
adapt it to other embodiments of the electronic toll collec 
tion system 50. 
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[0041] The method 100 begins in step 102, wherein the 
overhead antenna 20 broadcasts a trigger signal Within the 
capture Zone 22. In step 104, the system 50 evaluates 
Whether or not it has received a response signal from a 
transponder Within the capture Zone 22. If a response signal 
has been received, then the method 100 proceeds to step 106 
Wherein the system 50 conducts a toll transaction With the 
transponder in accordance With the prede?ned communica 
tions protocol. The toll transaction is conducted using the 
overhead antenna and may comprise the calculation of a 
debit amount, the sending of a programming signal to the 
transponder, and the receipt of a veri?cation signal contain 
ing transponder information updated in accordance With the 
programming signal. 

[0042] If no response signal is received, then the method 
100 continues at step 108, Where the system determines 
Whether or not the vehicle sensor 28 has sensed a vehicle. If 

the vehicle sensor 28 has not indicated that a vehicle is 
present, then the method 100 returns to step 102 to continue 
to try to establish communications With any transponders 
that may be located in the capture Zone 22 of the overhead 
antenna 20. If the vehicle sensor 28 has sensed a vehicle, 
then it indicates that a vehicle has passed through at least a 
part of the capture Zone 22 for the overhead antenna 20 
Without successfully establishing communications. Accord 
ingly, if a vehicle is discovered by the vehicle sensor 28, 
then the method 100 proceeds to steps 110 and 112 Wherein 
the overhead antenna 20 is deactivated and the side mount 
antenna is activated 24. 

[0043] In step 114 the system 50 broadcasts a trigger 
signal in the capture Zone 26 using the side mount antenna 
24. If a response signal is detected in step 116, then in step 
118 the toll transaction is conducted in accordance With the 
prede?ned communications protocol using the side mount 
antenna 24. If no response signal is detected, then in step 120 
the system 50 determines Whether it has timed out. A time 
out procedure may be employed since, if communications 
cannot be successfully established after a preset period of 
time, then the system 50 may presume that the vehicle is not 
equipped With a transponder or has a malfunctioning tran 
sponder. If a timeout occurs, then the system 50 may 
generate an error message in step 122. The error message 
may comprise a signal or alarm to signal to a toll booth 
operator that no toll transaction has been conducted for the 
vehicle present in the individual lane 12. 

[0044] If the system 50 has not timed out, then after step 
120 the method 100 returns to step 114 to continue to 
attempt to establish communications With a transponder in 
the capture Zone 26. 

[0045] The present invention may be embodied in other 
speci?c forms Without departing from the spirit or essential 
characteristics thereof. Certain adaptations and modi?ca 
tions of the invention Will be obvious to those skilled in the 
art. Therefore, the above discussed embodiments are con 
sidered to be illustrative and not restrictive, the scope of the 
invention being indicated by the appended claims rather than 
the foregoing description, and all changes Which come 
Within the meaning and range of equivalency of the claims 
are therefore intended to be embraced therein. 
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What is claimed is: 
1. A system for electronic toll collection in connection 

With a vehicle having a transponder, the vehicle travelling in 
a laneWay, the system comprising: 

a ?rst antenna for transmitting a ?rst signal to the tran 
sponder and for receiving a response signal from the 
transponder and being disposed above the laneWay; 

a second antenna for transmitting a second signal to the 
transponder and for receiving the response signal from 
the transponder and being disposed at a side of the 
laneWay; and 

a transaction processor coupled to said ?rst antenna and to 
said second antenna for controlling generation of said 
?rst signal and said second signal and for processing 
said response signal received from said ?rst antenna or 
from said second antenna. 

2. The system claimed in claim 1, Wherein said ?rst 
antenna de?nes a ?rst capture Zone and Wherein said second 
antenna de?nes a second capture Zone. 

3. The system claimed in claim 2, Wherein the laneWay 
includes a direction of travel, and Wherein said ?rst capture 
Zone is upstream of said second capture Zone With regard to 
said direction of travel. 

4. The system claimed in claim 2, Wherein a portion of 
said ?rst capture Zone overlaps a portion of said second 
capture Zone. 

5. The system claimed in claim 2, Wherein the vehicle 
includes a Windshield area and a licence plate mounting 
area, and Wherein said second capture Zone includes said 
licence plate mounting area and excludes said Windshield 
area When the vehicle is in the laneWay. 

6. The system claimed in claim 2, Wherein said second 
antenna is mounted betWeen three and ?ve feet above a 
surface of the laneWay. 

7. The system claimed in claim 2, Wherein said second 
capture Zone de?nes a volume substantially spanning the 
laneWay and having a height of betWeen tWo and four feet 
at a centre point in the laneWay. 

8. The system claimed in claim 1, Wherein said transaction 
processor includes a transceiver, and Wherein said trans 
ceiver controls said ?rst antenna and said second antenna so 
as to transmit said ?rst signal and said second signal at 
mutually exclusive times. 

9. The system claimed in claim 8, further including a 
vehicle sensor, said vehicle sensor detecting the vehicle in 
the laneWay, said vehicle sensor being disposed betWeen 
said ?rst antenna and said second antenna, and Wherein said 
transceiver deactivates said ?rst antenna and activates said 
second antenna in response to said vehicle sensor. 

10. The system claimed in claim 1, Wherein said ?rst 
signal comprises a signal at a ?rst frequency and said second 
signal comprises a signal at a second frequency different 
from said ?rst frequency. 

11. The system claimed in claim 1, Wherein said transac 
tion processor includes a signal output port and Wherein said 
signal output port is coupled to said ?rst antenna and said 
second antenna through a splitter. 

12. A reader for use in a toll plaZa for obtaining toll 
payment from a vehicle travelling in a laneWay, the vehicle 
having a transponder, the reader comprising: 

a ?rst lane-based antenna positioned overhead of the 
laneWay and having a beam path directed substantially 
doWnWards toWards the laneWay; 
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a second lane-based antenna positioned at a side of the 
laneWay and having a beam path directed substantially 
transverse to the laneWay; and 

a transaction processing system coupled to said ?rst 
lane-based antenna and coupled to said second lane 
based antenna and including a transceiver for exciting 
said antennas to induce propagation of an output signal 
and for receiving a response signal from the transpon 
der through at least one of said antennas, and Wherein 
said transaction processing system performs toll trans 
action processing. 

13. The reader claimed in claim 12, Wherein said beam 
path of said ?rst lane-based antenna de?nes a ?rst capture 
Zone and Wherein said beam path of said second lane-based 
antenna de?nes a second capture Zone. 

14. The reader claimed in claim 13, Wherein the laneWay 
includes a direction of travel, and Wherein said ?rst capture 
Zone is upstream of said second capture Zone With regard to 
said direction of travel. 

15. The reader claimed in claim 13, Wherein a portion of 
said ?rst capture Zone overlaps a portion of said second 
capture Zone. 

16. The reader claimed in claim 13, Wherein the vehicle 
includes a Windshield area and a licence plate mounting 
area, and Wherein said second capture Zone includes said 
licence plate mounting area and excludes said Windshield 
area When the vehicle is in the laneWay. 

17. The reader claimed in claim 13, Wherein said second 
lane-based antenna is mounted betWeen three and ?ve feet 
above a surface of the laneWay. 

18. The reader claimed in claim 13, Wherein said second 
capture Zone de?nes a volume substantially spanning the 
laneWay and having a height of betWeen tWo and four feet 
at a centre point in the laneWay. 

19. The reader claimed in claim 12, Wherein said trans 
ceiver induces propagation of a ?rst signal from said ?rst 
lane-based antenna and induces propagation of a second 
signal from said second lane-based antenna, and Wherein 
said ?rst signal and said second signal are transmitted at 
different times. 

20. The reader claimed in claim 19, further including a 
vehicle sensor, said vehicle sensor detecting the vehicle in 
the laneWay, said vehicle sensor being disposed betWeen 
said ?rst lane-based antenna and said second lane-based 
antenna, and Wherein said transceiver deactivates said ?rst 
lane-based antenna and activates said second lane-based 
antenna in response to said vehicle sensor. 

21. The reader claimed in claim 12, Wherein said trans 
ceiver induces propagation of a ?rst signal from said ?rst 
lane-based antenna and induces propagation of a second 
signal from said second lane-based antenna, and Wherein 
said ?rst signal comprises a signal at a ?rst frequency and 
said second signal comprises a signal at a second frequency 
different from said ?rst frequency. 

22. The reader claimed in claim 12, Wherein said trans 
ceiver includes a signal output port and Wherein said signal 
output port is coupled to said ?rst lane-based antenna and 
said second lane-based antenna through a coupling device. 

23. The reader claimed in claim 22, Wherein said coupling 
device is a device chosen from the devices consisting of a 
splitter, a coupler, and a sWitch. 

24. A method for communicating With a vehicle-mounted 
transponder in an electronic toll collection system using a 
prede?ned communications protocol, said electronic toll 
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collection system including a transaction processing system 
and, for a laneWay in a toll plaZa, an overhead antenna and 
a side mount antenna, the side mount antenna being disposed 
at a side of the laneWay, the overhead antenna and the side 
mount antenna being coupled to the transaction processing 
system, the method comprising the steps of: 

propagating a ?rst signal using the overhead antenna; 

if the overhead antenna receives a response signal from 
the transponder, then conducting a transaction process 
in accordance With the prede?ned communications 
protocol using the overhead antenna; 

propagating a second signal using the side mount antenna; 
and 

if the side mount antenna receives a response signal from 
the transponder, then conducting the transaction pro 
cess in accordance With the prede?ned communications 
protocol using the side mount antenna. 

25. The method claimed in claim 24, Wherein said step of 
propagating the second signal is performed if said overhead 
antenna fails to receive the response signal from the tran 
sponder. 

26. The method claimed in claim 24, Wherein said over 
head antenna de?nes a ?rst capture Zone and Wherein said 
side mount antenna de?nes a second capture Zone, and 
Wherein said ?rst signal is propagated in said ?rst capture 
Zone and Wherein said second signal is propagated in said 
second capture Zone. 

27. The method claimed in claim 26, Wherein the laneWay 
includes a direction of travel, and Wherein said ?rst capture 
Zone is upstream of said second capture Zone With regard to 
said direction of travel. 

28. The method claimed in claim 26, Wherein a portion of 
said ?rst capture Zone overlaps a portion of said second 
capture Zone. 

29. The method claimed in claim 26, Wherein the vehicle 
includes a Windshield area and a licence plate mounting 
area, and Wherein said second capture Zone includes said 
licence plate mounting area and excludes said Windshield 
area When the vehicle is in the laneWay. 

30. The method claimed in claim 26, Wherein the elec 
tronic toll collection system includes a vehicle sensor for 
determining if the vehicle has passed through a substantial 
portion of said ?rst capture Zone and Wherein said steps of 
propagating the second signal and conducting the transac 
tion process using the side mount antenna are performed in 
response to said vehicle sensor. 

31. The method claimed in claim 30, further including a 
step of deactivating the overhead antenna in response to said 
vehicle sensor if the overhead antenna has not received the 

response signal. 
32. The method claimed in claim 30, further including a 

step of generating an error signal if neither the overhead 
antenna nor the side mount antenna have received the 
response signal after a predetermined time period. 

33. The method claimed in claim 24, Wherein said steps 
of propagating a ?rst signal and propagating a second signal 
are performed at different times. 
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34. The method claimed in claim 24, wherein said steps signal comprises a signal at a second frequency different 
of propagating a ?rst signal and propagating a second signal from said ?rst frequency. 
occur at substantially the same time, and Wherein said ?rst 
signal comprises a signal at a ?rst frequency and said second * * * * * 


